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(57)Abstract: 

PROBLEM TO BE SOLVED: To execute operation with high 
amplification efficiency in spite of the difference in the output 
levels by incorporating and constituting plural field effect 
transistors in multiple stages and providing a correction circuit 
control bias voltage which is applied to the gate voltage of the field 
effect transistor in a final stage, when a high output mode or a low 
output mode is indicated. 

SOLUTION: A field effect transistor is constituted of the three 
stages of a first stage transistor (IstFET), a second stage 
transistor (2ndFET) and a final stage transistor (3rdFET). A power 
control terminal (Vapc) controls gate voltages (Vg1-Vg3) of 
1 stFET-3rdFET. A correction circuit 40 is made capable of using 
the gate voltage Vg3 the 3rdFET in a linear state, with a high level 
signal being inputted to a connection point B at the high output 
mode and can use it in a state, where the amplification efficiency 
of 3rdFET is high with a low level signal inputted to the connection 
point B at a low output mode. 




LEGAL STATUS 

[Date of request for examination] 22.10.2003 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 

examiners decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 



S12000-1 51 31 o 



09) H#B4*ffF/f (JP) «2) £fc ^fj ^ 5^ 4£ (A) UDfcfraiKfcW*^ 

#M2000- 151310 
(P2000-151310A) 

(43)iiH B ¥j£l2*p 5 M30 0 (2000. 5. 30) 



(51)Int.Cl. T 




F I 


r-<n-h-(t*#) 


H0 3G 3/10 




HO 3G 


3/10 A 


H 0 3 F 1/02 




HO 3 F 


1/02 


H 0 4 B 1/04 




HO 4B 


1/04 E 








5fcm& mjRmcoms ol (^ 15 jo 


(zxmwm^ 


*§PHM 1-242466 


(71) MBA 


000005108 












¥J&1 Hp 8 £ 30 B (1999. 8. 30) 










f*71 ^ 144 EH 1 




(31)«ft*K£&S4» 


ttBWl 0 - 244709 




^^thRitSiJU • IX • 7-1" • 


(32)«*cB 


V^IO^ 8 £31 B (1998. 8. 31) 




AX 


(33)«$fc«5l-;3R® 


B* (J P) 




SCicawv^TlJ-kjJaW 5 TB22* 1 








000233527 






















(74)«SA 


100083552 








&m± mm jrs 











(57) [5^] 




£ft£ ±5 ft, mm^v-\y^<jum^m^lc& 
iEdlSS^Ii^a* ft, buB3 A P C [5]E&©ffi;*jSJE#aS!5g 

•k-stngj^ft-tv^. 



- 1 - 



2004 02 27 09:29 



&m 2000-151310 



ts minuet, ^2«jgig?i:, /U7xmt&m 

±zm®«D*mtmmm?&, m 1 (D^mimmm 1 ?-^ 
m 2 <D*mvmmmttm u ±sbsb 1 <D*mtmmm 

mmm^&m 1 ©^sf*ii«i3R?©S8 1 cs^wt 

m i s^#ss i mm^tmtim^mm^ti, 
m2m^ifim2mmm^izmm^tis ±t3ss i ©¥*& 
mmm?<Dmii%?tm23%?<D?$*mixz>nmifi, ± 
ibsb 2 ©*»<fcJiisss^©SB i i%?tm 2 m=f-<D<m*m 

mtiummmi. ±ibsb 2 (D^mtm^m^covm^ 

5 <fc o fd , ±!3SB 2 ffl*«flrtill3&? ©flaws*? t #f& 
^»tt««iaiSKDtH*t*6tT, ±B3SB2©^a»#:ii*I 

«^?<t»)HJr^b^;i/©^WTX^^^n^ SB 141 

? #sb 1 mmm?izmmztiz>tmz±izm 1 ©*«** 
fljBsR^jfiWMiKPtwswjfcgjiadtu sb 2 igR^SS 

2 «S(j|ft?K:fttt3*-u SB 3 ©^aJKfcJg UMi^ ©SB 1 SB 
?fc8 2*?©IW£«fch.S*3fe&«, ±83S8 2 ©*#ffcif 
*I}5i?©SS 1 ffiTtm 2JB?©IBft«E*iS««J; S 

[if*«3] M3^2©ffi;tfHfll|sl»& ±§3SB1© 
W^-KT-tt. «Am^B#^SB2©*#i*Jf«^^© 

[it** 4] »*«3©m*s«jjW[5i8Stt, miEm*m 

mmm^mim mm^a, m 1 *m*±ian-f 7xm%> 
m^icmmzti, m2$& : m.m2mmffi?icmMi!ti. 



mm^mimmmwfflwwttmffizti. sB2i§mi 
m2nmi%*immzti, mwm?&±izmti*- m 
05 femttmmtsti?>*mimm®&o 

CW*S6] »^5©*^*Jt*id]ES{i, lffl^a» 
[s»**7] §t#«6©*i8f#t*l|5|8&BU ±831g$t 

15 [»#JS8] »*Jl6©*a»<*JftSlH]ES{i> ±a31g& 

20 ©#^*jf«^^ ±umiEm^m»mmm^ ±§3* 

[g*aio] SBias?fctB2sig^i:M»sig^s*-r 
25 mimwm^t, m2mm^t, JUTxmtm 

tB*®i»lllS&i:, IBAt-fasi?i:$tU 
±aB«R©4M*fl3it»R : fti:, SB.l©*#teiflI*^i: 
SB 2 ©iMMttMi*?*^ U ±§3SB 1 ©*#i*if*S^ 

ss i Jffi^sB i mmm? tgi$^ 

*2*B^fi«*2«BSB^tatt$nx ±f3SB2©^ft; 
35 tttifS^ttv 

©jfflisffi^ a^sb i ©*#^it*i^?©SB i m^mm.miz 

sb i ^#sb i fcm^is? tsa«*n^ 
SB2ii&^#sB2«®sg^Kga^**u aj^Mmss^ 

40 SB2©^«<**t^^©^JfflIig?t^WTX#t^ig^© 
IHUcSSttsn, SBl©m*^-KT-(4x SB2©*^i*Jf 

*«t^fcnwffliu SB2©m^^-FT-«i, *#f*at*ii5i 

»CDUi*Cjs6tT, SB2©*?9(*Jg*iSR?©S!lfflISS?(c: 

1 1 ] m&m 1 o ©sis©*»<*Ji*i^^ 

t±s 3 U SB3©^#i*Ji 

50 -f 7>xm&®¥&*)mfev^)\s<DrtjT7.*m&zi\, 
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m i ffi?#m i wsm^rtznmtstn t#iz±.mm i © 
*pmmmm¥<mmm¥£n§mtzmk2ti. m2m 

[area i 2 ] it 1 1 ®tti*flpjff OBI*. ±e* 

M*H l 3 ] ifsjag 1 2 ®4MM*J||ffil§lBfc)u 1 © 

¥m»mi±iz wt&L s n « mss. 

[if #3? 1 4 ] if SSS 1 3 ©*##if *I[H]!§§fc*, ±13 

immm i 5 ] n*m i 3 ©^fltfitnusstt, ±ib 
im&m i 6 ] m*m i 3 <D*mwmm®&\t> ±ta 

[»*B17] *lJH?4:SB2«|iH?fc«iJ«S|il^fe*-r 

^ mimmmz-t., *2««uim: x muuTxet 
m i ffi?&m i *u 

Si?^fcfc> 

&mzti&t.&^ m2;u7xmi&3% : ?icmut<ti, 
m i m=f-&m i «*«?fcW;&*im:jais;s*'u 
iB2ji?*«iS2«M[iiiiHffc««artu mKDmti^-v 

;i/£-S£t&6±dffHJ3JJU «2©m^j^-KT-{i, * 

iffi&m 1 8 ] m^m 1 7 ©m® 
mutts fflWfltftfAAJH^csaasnifcWK, 

1 / W T^tfcSSig^ «fc QmEVWDW 

ft, 3Mtf?#*l«*^fc8l«3ft4Wtt:±aBSII 

2 wwrn 2 nwH?K&mi<ti&*mtomm®K. 
im&m. 1 9 ] m&m 1 8 comtiummmt. ±mm 
1 com^*— K-r-ti, mM&fj } mK.&2^4 7xmi&v& 



[ffi^S 2 0 ] ffi&m 1 9 ©^«<*JfHlHlK<i, 1 © 
05 *iWM^±KJBfiE*ni*»«««IIII5. 

[If sm 2 1 ] if #JS 2 0 ©*a»{fcit*aEi!&fcJu ±13 

«»©i|£S¥(*ii*i^?*m#a* b ^yvx^^m^x 

[If 2 2 ] tf^JS 2 0 ©4&*ttJgHISIB& ±83 

^xMmzti2>*mt*mmmm. 

[if 2 3 ] iiisRJB 2 0 ©^gffcig SllSStt, ±13 
15 [lf^iM2 4] SIWftlMffliaB^ ±fBSm*iffil 

. i/^©f&iffli£f? a *3W*^0s&&^r s&ssai 
\*mfeM¥%m?z*mi*wm®mx$!>^x, ±mmm. 

30 m2^ifim2m,m^^mm$n, ^2©*^*Jt*s 

©^^^©U^l/t^iJKS^ftSiot, ^2©^* 

f*Jf*isS?©$iJ»sg^{c««&-rs>'W 7X i^^;us$iJffli 
40 b, ^2©m^^-HT-(i, ^mimmmmooiti^m 

bTs »2©*»«J8«5is?o«U»i|ll^t:fl«&-J-*/W 
[if 2 5 ] if 2 4 ©^is©**<*itti^? 
45 issii^&. ±l3^1©*aSftJf"lilN?i:A*iS^©F^{c 

^ 1 1 SSgSg? icg$S;*ft3 i:ttfc±§3m 1 © 

so ?* s m2s®^?fc^^ns«i!^ifi^ao 
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m&m 2 6 ] it &m 2 5 <Dmj]mw®&&, ±mm 

im&m 2 7 ] m&m 2 6 co^mimmmm*. 1 © 
*##«ig± tM^ftis mmmmmw.o 
im&m 2 8 ] m&m 2 7 ©^awfcttisiiissfct, ±§2 

[»#« 2 9 ] W^JS 2 7 <Z>4&«ftig«lHlfttiu ±S3 
[»«JH 3 0 ] if &g 2 7 ®JNff*JMIIl»tfc. ±16 

fc\ ifiSmAllillBlciHAi'^t^ti/i? 

SST-feot> ±8B««ffl3MIW**t«J|l?ti\ ftl©*zj» 
{MW*?£JB2®JNftfmfi3*?*tf U ft l ©*# 

ft i #ft i ttstw^Ki&ffesfu 

!B2S«?*»»2««UB ; ?lC»IS5**u ft2©*ai|#tl*s 
frJSPSai^tfft 1 ©¥##« «*? ©ft 1 lc«j!W«jfc: 

T?HU ft2/W7^«i£^cfc9ttS&irS,'WT;*l^ 

[if s<« 3 2 ] if^j§ 3 1 (Dm^KD^mimmm? 

fc£, H£ft3ffl¥»#it*IfR^£«U ft3©^#<fcii 
2 #ft 2 SSiSfcllfS^Bo 

[»r$8 3 3 ] msm. 3 2 ©m^sijwmsstt, ±tgft 

lCffiAt-h-ett, «AtB^B$tft2^W^flti|&ig 



fiDMtSn^^KM, ±I3ft 1 

. [»«3 4] ift&£3 3®4M*ttilMeiltt& 1© 
05 *3l«:a«±tJBfiE^jx5}|Ri!gji^Bo 

3 5 ] 3 4 ©^j£tt*t«|5]ESBu ±13 

«!»©#a*#*i*Ii&?£e#S&s b ^ >^** *jb 

J&f£2*x3*ft«§l«figB. 
[If #JS 3 6 ] MSfl 3 4 ®**tttt«HBtiU ±S3 

im&m 3 7 ] m&m 3 4 ®4M*{**(MiiH]Btiu ±13 

* *? £ m V > T ti 3 M^iifa^Bo 
15 [«*JS3 8] ft l'4re£SHtt?£IKmi?£«4 
#-rsa»©*^*tf*a?S^i:, A^ii^i:, m^JS^ 
ft2HigigH^ /W^iWMI 

±smm(D*mimmm?&. ft 1 mo^mtmmm? 

fla&SiiSfcftfc:, /WT^P!^JS^J:»)Rff^b^;i/© 
25 SBlSH^tffclWWB^CffittSft* 

ffiijw^^^ft 1 mv^mtemmm^om 1 sure tmaaj 
30 ft nB^SBiwanB^fca^JH^fcasttafn, 

ft2^#ft2Sag«g^£l&^;**U ±E*1«©** 

±$mti®(D*m4mi%m* ©ft 1 «h? hft 2 js^ ©na 

35 U ttixjISOTlHlK&fciu ±f3m*IS©^»«Ji*i»?ffl$iJ 

vm^t/u -rxm^TcDmizmmzix, m 1 ©m^ 

K^ns«tdtc, ±f3m*©©*#«s*i*@lg^©S!lffl»l8 

^£{*s&^s;wt;*i^;i/£$otu ft2©m*^- 

mm* z^mimmmm. 
imKommtzmMi 

[0 0 0 1] 
50 [0 0 0 2] 
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[***©««] Bmmmm, m&wt&*m<?>m®Mmm 
(Mfhmmmm.) (Dmrnm^mmmiati^it, mos 

FET-^GaAs-MESFET^SCill^e 

[0003] -jsaiCs 8#«^T-ii<&8JSigfc-&fc>-e 
t gifti™** e. ©/ 1 »7 - u -<;i/jg^ft-^ <t o Tii mmm 

[0004] nm®.ttmm& mmmmtimmm i 

C : RFS*Jg*alHBS) fcoivrtt, B^BPtt^fT 
ra^Ui' bP-^^j 1997^1^270^ P115~P1 
26tf3*^tlTV^S. ^©AiSfcKBu 4t*©9 0 0MH 
z flf©-b;U7#^ff*»©«ip;S3e-£»*N©G S M# 

5$£o^T§B*£ftT^s. z(D*.mz&. mti 

«»8!'s©Aafi*©*SS***.« • • - j ^£iB* 
[0 0 0 5] $t>C, ISIAiRtB:, ri;-cD^ T .gti^ 

[0 0 0 6] 

tf*@ElK) ti, APC (Automatic Power Control) (U 

sst«fc-3T-e©tB*^j^j^^ Tv ^T, iiet^s^m 

So 

[0 0 0 7] ffiSBttftJgttlal&tiU **ffi:&T?«K3Ms 

s. £©&», m&mip%L^Vi.mmx-(DtiitiV''<ji<&'h 

[0 0 0 8] *fc, tt*©ftfflaKttft4MB8'?tiU SK 

(fci:;L«x + 5dBm) B#©'j^7"J 
f -f^AM/ AMUtt (AM/AMconversion) #<£T 
?"3. 

[0009] **ro©BWtt, ffi*u^;u©av^K«t> 



[0 0 10] *^©flS©BffiJ{±, m±il"<JlCDM^t£ 

* *AM/AM«tt*»m»ftKJiil««*Ji«»*J: 
»»@ 5 C i: C fe 3 o 

05 [0011] #38UJ©flh©ifl<jHU »Bim«J:CF«li 

[0 0 12] #»0§©iwB&&tFfc*©«J&»©BWi:*r 
»6:«HKfclU *i»inft©IBftft £U^Hii* t>*> £ 
10 T*aS53-5o 
[0 0 13] 

[ss^*-rsfe»©^©] *Ht*v^-riB*sn* 

15 [0 0 14] )&*5Tf3{c^5V^■rH:^SWi^a^©^Ji: 
UTWMftSh^^* (FET) sbb^-j-**«, * 
*ftflM*?tt«jMftjt h 5 > S?^ * £RB 5>ft 5 * ©T* 

7h7>^^ (HBT) , HEMT (high-electron- 
20 mobillity transistor) $Ltz*mfcmmmir 

s « ©T-&& < , j' n > - wvz^ais^^ u ■> 

[0015] tiyim(Dmmtimh j 7>i>x9*&m 
25 t:«*i^Tj««*n4*aM*«Miigi»Tj*-oT, ««s 
a©«#Wb* h ^ > ^ ©y— h lie ftfon-r s 

r>— 3>hD-;i/^i»j#t«&$n3. ±iafiEia» 

30 HU (APC) lal»A»6jaffi^-K©*& 

>^X*©y- httBC-frilSSW T^SJES:-^©* 

35 - ^©ffii^^^nfc^, ^7-3>hn-;«?J:5 
««&$nS^^T^Sffi©«iP(CfSUT^ ±93«iElHlS8 

So 

40 [ooi6] *«fi!^^c*v^T^i, _htB*#«if*siiiies 
Bg*m»3s ±§3«ieeibs, Atim?, tatim?, ais© 

45 W"TS. 

[0017] ±!31SIEIiI8SttHuiB«i&lfia©«^«J* h => 
50 h7>^^ SV«a©«ln3R? : C«l:5fiifiR$nS. 
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ffitftl, V-xm^ifi&mWSL (Gnd) tcm&@^£ 

ft s o MiEfflii^s h7>i?x^i: ±izmmm<Dm& 

fcfc, K U"f #±§33f lEfflSI^S h 9 > i>X * © 

y- r-wrytsassft* f- hmwu 

ft, v-^^ifimmmm. (Gnd) ^m 

{ifllSi^ft.So 

[0 0 18] mffi'UTZXJ y*-*H?KHU m^m*/ 
U ^MBWiaKcffiAM^i^SBtt £ ft & . 
[0 0 19] (2) £&_t§3 (1) ©StSgfCi^T, M 

«U e»«*SHWIllBS«)ffi*©^*«i?f«©»S*ffJ: 

[o 020] *«j«ft:*v^-ra:x (i) ©*-r v^fflfi 

x-fvfJi^c, ±Ea«rtt*«ij»iii»<oaiiift«i«-r 
s. 

[0 0 2 1] ( 3 ) Mfcflh©*MSK:#vvc-B\ ±K*IE 

n]gstt#^-r> ±fBg»;a^$ijw[iiK©m^fg^* s ^f« 

©!&^SJEJ:»)®v^^$:ffiUJ* ; E-h\ ]Svv»^ftjS 
ffi*t- K i: U iftffi^^e- K©^-&tt^T©«#^jH 

Slf&g!©«IMftS b 5 > V* *? <D>f- Y 
mttQ&fc-t&JU T7.WE.tt.— ^©SEE&eiJOU ffe 
©«JM»* >y^^fcH:±IBa»«*«!l»lHl»OtH 

«rfc«B£Sft&u#* ffeffl*jw»sr7>$?**c0g& 

So 

[0022] 2|cb^{c43v%th:, is&mtmwmii 

J«*8t»K A^JiS?, tH**^, ®»©»ip«fiiSS^, 

ftaswwir?**-*-*. ±saM»«r?Hu wmgtomu 

-hH^C^SftsmWW*!*?^ «&©©«#» 
S r 7 > * ©y- h Sg^ t ft 5 |g 2 Mm? 

[0 0 2 3] huIH (1) ©3M&K«fcfttf, (a) ^T7- 

v^)\>mmnn£.m'3^xnwM±immmWt (apco 

ME&ffiffl-t SKI, ^tH^^-KT-ttBureWiEIilgS©^ 



<BiT-<£ffl U {gtliiJt- KT-ttmilBlilEllSS©^ 
^-f ^^Jg^{CLowlx^Mt^«:A*bT«$lie©a;l^ 

T-sssciic&s. ^©isg^ ®m*^-KT-©';^T 

#fft©ft±fctiIiSB$fffl©|p|±i:&S. riBS^»© 

io ffi»tt«m©*sHbi<:*>*a*iK tmMmwD/mik, 

[00 2 4] (b) bub3«^©«#^*Nv>^X^ 

t^c^wsct*^ @i&m^jffliii8s©ia*f3 
-^^y- («Ay-b®E) ©^e>-r^tai^©5: 

*,±* s t> fcil^Ttf •5©^P-7'*>^t)-li-r]aMjSC'5: 
[0 0 2 5] MI3 (2) ©^©tt, iJ8B^« (1) ©« 

fiEt^5v^T> ge^Bt{±giasi»$ijffli[iiii&©m^M^ 

^A*$ftS«fiKlC)5:t3, a«jS^WHSS©tll^ff^ 

^c^oTV^SCi:^e>, huI3^ (1) t|Hia©^S* 
*-rscii:{c:?5;S. "T^t)*., i&mti^— KT-©U-T 

30 »«;b©iais£#0ftv Srlb#^* s S<'5:So 

[ 0 0 2 6 ] mif3 ( 3 ) fulB^S ( 1 ) © <fc 

o^«IE[Hlg&{iiS;»t^v^, iisaj^-KT-y^T©* 
l^a^ a»rtl^«iJffll[18S"C-SiJ» mi§3 

35 ^— h^77i- ^{cbHui3ffe©S^^I*h7>^ 

Hu83^g! (1) ©«^©»-&i:|H]«K:{gm* 

40 [0 0 2 7] 

^©iS!5iib©B5iB^{i«BS-rso 

45 [0 0 2 8] i&TIBKiJi^Ttt^aMttHi*?©^!*: 
bT*|^^h5>^^ (FET) HJ;!5a5iB^§t-S 

-Y^t— ^h^>^^ (HBT) , HEMT (high-ele 
50 ctron-mobillity transistor) ^?Sr^^ $.tz¥%l#ig 
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[0 0 29] (mmm i ) *mm&m i "cmmgnnm 

[00 301 H nmm e &*.mw<D~nffiMn (mm 
— c^fc^ST-^So m fct#S6Sfifl5JS l ©?sji»6 

— ^©^©^PHEIT- $> £ . 

[0031] *mBm i cDigj««m**i«g§ (isjsitt 
i^a«2©±s (ia) ic***7-3#s;fae>*w ^« 

[0 0 3 2] Mmfcrt^—tyA-^HHU tgi&guai: 

*»ffi»-r*) *J&r-5>3>** (IstFET) , 2 
«r-^>S>** ( 2 ndF E T ) , S»Srr-^>S>;** 
( 3 rdF E T) t Lfe 3 ©fltjE&tC&^Tl^ (E1343<fc 

LT©J£»«iSffl©i^8t^ , 7- J E 

[0 0 3 3] tt&H«*jeJBttttfcJBBI2bfc 

[0 0 3 4] Z(D^^^y3itmUMm2(D^^> KE 
[0 0 3 5] ffRBffilgStt 2 ©TB«Hfctt* «ttS4if 

[0 0 3 6] 03{ilffl^a*S2©^ffl0T-SSo -©0 
tCfc^T, (E^T<RI) 
.feCfafroT, A^jig^ (Pin) 10, M7-3>ho 

(Bias SW)1 1, ^7>«f (GND) 1 
2, M9-3>hD-;i/«f (Vapc) 13, *"5>>K 
*8r?l 4tftS. *£u ffe©ftia (H4>±«) TMi*** 
&&t|q|*>-3-C«ai«(Hf. (Vddl) 15, mWffi? (Vd 
d2) 16, <7*5 > KJgj^- 1 7 , mU^T- ( Vdd3) 1 
8, m^JSR 1 (Pout) 1 9i:^So 

[0 0 3 7] tfefc, SufBEi^SS2©^]BJctt> «^«J 



^ r => >VZt> ^m^jhAyfz^m^ s> 7 2 5 ~ 2 7 , 

s^»©=i>^>f-, cBhina-t-^^nssis©^ 

05 [0 0 3 8] lstFETi:2ndFET(i#-©*a|^a 
fiCtyji'-^CM^ftTV^. it, 3 rdF E T 
(Q 1) tt 2 72 6, 2 7T-«fig^tlT 

USo -50*»ftf^72 7, f&fr 

io i:, 'iki&-tzMiEmmn$hmb^>i'x* (Q2) 

y U^>y^Hjf^$nTv>€)o cfflQ l©— gp^fllfig-r 

04{c^-TJ;a^> Q 2&Q l©R(f^©it*-C-^bfe 
15 A§?C^ot43i3. #£Kg;£;**i.&v^n./5 o og 

misBit)<z>iL*>±ifi *) £:£*>T# fj ©*o-7fci^;b-tt- 
20 "CHS«HSfcii«e*#S&»T**- ^4£{iQ liiitf 
Q2©^-h (Gate ( 1 ) , Gate (2) D t. Q 1 
tFQ 2 © H W > (Drain ( 1 ) , Drain (2) } ©;1* 

[ 0 0- 3 9 ]■ H 3 C*i>T«*i>^^->Sft3 Ofct 
25 * * 9 4 n , WM.$L fctt»ftISffl©/W P t) 

b<«i>7i'-^^ffl©^^ vmtteZo mtttmfc^v 

72 5~2 7©^U&^«@£M§Blil^a i «:>v^-> 
SB?} 3 0 T' 2, iEifagB7>Ji^Stt© 7^t31 Tf 

30 [0 0 4 0] it, ^^fimilB*^^ 972 5~2 

7^9^+31 m-B&®mmm®mmx*&.t>ixx ^ 

So 

[0041] ^mmwM i 1 

(i> Ell t^-T«t-5^ffilH]fS^'5:'oTV>So ^©^{ffi 
35 H8&tt^SP©*S^-r*©-efeS. ^4b\ S^fiv 

[0 04 2] £©E]E§£:fcV>T, ^17— 3 > h D— ;i/3g 
? (Vapc) (CioT IstFET, 2 ndF E T, 3rdF 
ET©y-Hff (Vgl, Vg2, Vg3) SSiJffllt-S. * 

7-a>hD-;i/«? (Vapc) t. &t&m<DMftW}m 
t-7>^^ ( 3rdF E T) CD?- h i:©^t:{i, «IE 
IUSS4 0^gS:^t5>^^TV^s o 
[0 0 4 3] ^ CDffiJEIH^ 4 OfciU ilC^ti^iC, 
45 «r83«»S©«IK»* r 9 >VZ 5> (Q 1 ) ©y- h i: 
HUB3VapcJg?i:©fa©/W T^S®93iPl!iB&©g^j^ 

^ n V 1 «(4H« ^ tl 5 N + *;i/S© 

«H«WMIh7>J? (Q2) i:, tulBWiEfflm 
50 IKft*b-5>^* (Q2) ©y-htc KV>r>Asg!^ 
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$ n v —x &&mm&. c s& m%. $ n^- h #ffiin; r 

3, R4£^bTSipS<5^S<4@^£*x2>N7 t **;i' 
ffl©;** (Q3) huIB 

*-f*?-fli«fW»JRh (Q3) 
«SjSlBi:0|H|KSa»afnsSaftR3, R4i:SttSl 

^■SB? (Bias SW: 3> hn-;i/ig?) i:«:5. 

[0044] MracttjABicfct. «e»a®^^Afc* 

* fe (iLow V ^Mm^ifiXt) £ tl 5 o 

A*SftSi^ ^-yffflt#Mh7>^^ (Q 
3) **>U MiEfll«#Wto*h7l'$>;** (Q2) © 

(Q2) ©y-b«£EVgt±VapcKJfc0!|-r4**ttft 
^"T (i5©tffl©^7 7#l) . 
[0 0 4 6] /W?^^-/ V^JJSTKLowW^;!/ 

(Q3) ##7U *jEffl«|f«r»h?>^^ (Q 
2) ttM5UfiJiI*';>J/^08&&*f/£U H5©;f5«©^ 

MZtiZb, 05©6ffl^77 ({gti};^— HB#©7*5 
-7 ) lZ7fs-?£o KLmimfemomffitoK h7>^^K 
ttftA-T- h SEE #liiiflaflb©SJMHr S b ? > 1>X f (1 
stFET, 2ndFET) <DV— hSEEtTFT-ifc t> 
- hSEE©fuf3g«jS;b$OT[H]B&©ffi£SEEC#-rSii 

[0047] xmmsm i©wwfc/*7~*s>a.— /n 

Sm^eiiigT'll, HfifBHighP^;Kf^-43«tU t 

»^«-5Car3V^T«*&n4. fbT, huIB i l&S* 
$OTH]B&©m*;SEE (Vapc) #»£«EeU:i:fcS» 

mt^fia**- k i: ut^ffl-r s «t ? t«jg£$nT 

fci:^.^ 0 5©<7^7£:fcV->TiS:^SEE£ 1 . 
5Vkbfc»^, #h^>^^^©y-h«£E (Vg) 
fciU iStB*/^- F-CttBI 5 ©&ffl!l©lSm*^- HB§©y 
7 7(c43V^TVapc^l . 5V8U:*fettl. 5 V «fc *) 

*>Kntt!»©y-h«EE (v g ) fiattr^-K 

T-ttia 5©^©^*^— KBt©7*^ 7 fc^T Vap 
c#l.. 5VJ;!9*)®V>^1. 5 VJ^T©®V^ffi©^ 
-hSEE (Vg) 

[0 0 4 8] b£#oT\ COlilEHRM OCkftBU 
050*10(1^^- KB#©<7*^7*> J; 
iC, S^S©SI^SI--^>^X* ( 3 rdF E T) <D>f 
-hW.fr (Vg) «2VJiTFT-«^©£{b^#Vapc© 
iiAD*fctta&UT»*fc««i:fc*fc», 1. 5V<tD 
t){£v>tt«T-©tf*i3a** J lRl±-rs C i: tofcSo 

[0 0 49] Ctlfci, S6©7*77^?,^5<to^, 



«IEh-^>S>7^ (Q2) ©KU-f > • v-XSgUds 
<Dmt&3:g<Tt>y-h - V-7S£EVgs©^b#'h 
^V^^ttciS, -r&*>*K Q2©Ids-Vgs<fft$#V 
tha±<DHH«TJ I ds#At < g(b bT VgstfifcS t) £ 
05 teb&V^fcfcfiJfflbTVgsSr^VT- (*i)»;t).t 

[0050] tmnmm 1 ©ayns^?— ^sj* 
io [0051] gs*i?sis«68:> m 7 ©las&T-D ? 7 it-^ 

1-<t7^, &«i§7 0*>e>l8fi;**XfcRFMfs{I^fci> 
a— ;H©AftiS^ (Pin) KA2>;* 

(Pout) ^e>m^^nfcRF^ift^-«> mt/^mm 

15 IS7 1, Si7^M7 2£gftUt7>T^-7 3CS 

[0 0 5 2] T>^±7 3T*Sfs^tlfeRFSfSM^ 
fck S«@m8 0T-{i^5Q«^tT.S. ife, gM0E&8 

20 lT-7 I ^^;Hf^ic^g|$nT3> hD— ;i/os?s»^8 

[0 0 5 3] n> hD- ;i/DS?<v7 8 2 fcfcHlTjSTJ U-^ 
;M&W0E88 3©3> hD- )VUVy>7 (A) 8 4 t, 
•HJ*«**liEM»ia» 8 6 © 3 > h D —A, D >y 7 
25 (B) 8 7(C/^'7-U'^;Ht^{i^Sp l S:m^t-So 
[0 0 5 4] 85133 > ha- )vaisy<>7 (A) 8 4(i^ 

mMm^mti-r^c -©ft^tiD/A^^s 5t-t 
30 -3T&mmtifflm®ffi (apo @B7 4cm*sn 4 

APC@BS7 4ft«|»-r*M^CJ&4. A P C 0SS 7 4 
tt> ;^-3>bn-;i/«? (Vapc) CAA^tiS, 
[0 0 5 5] B?il33> ho- ;i/Oi;>v^ (B) 8 

7{± s m.t>tiT&tz^v— u^;i/ji^^Spi*snab 
35 xiffe*tii^ff^*tii7j-r^. ^©e^ttA/D^tfegg 

8 8T*T:»-D7-{f^fc:5£&£*u HuEHighU^Ma^* 
fe{iLowU"<;ufi^-i:^oT^^7— 3> ho— ;i/Sg^ (B 
ias sw) {cttiij^tiSo fb*, ;b 
l©S^JS^Vdd (Vddl~Vdd3) tz{iS*9 0#ga^ 
40 ^ttSo . .. - 

[0056] *9mmm 1 tc .tnar JWTCD»*ft*-r 
5. 

s§ (Apcmiis) *&©m^ft^T-«-«#^«h7>^ 

«IE1h]S&4 0©gE^B W7W-f»fW) (CHi 
ghl/^;i/fi^S:A* b&S#$>* h v >^^^©y- h 
SEE 4 U -T©tt<gt-{£ffl b, ®tB*^- b*T-J±mifB« 
IEIHIK4 0©^^-1'T^7')' ^^yg?{CLowl/^.;Mf^4 
50 A*lbTg^©©SJ^Iilh7>^X* ( 3 rdF E T) 
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AM/AM^*s[qi±-rsi:fct){c, ^am*©®^* 5 
ei«iaoiRi±i:a:*. ^Ktt^<Dis»a«b®/jx 

SMbfct>»#!K *Rti«43«l©/h3!<b, «fi{b*s^fi£T- 

[00 5 7] ( 2 ) gjfiS®©S|fS!j* r 9 >i?X? (Q 
1) fc*MMfiE««JM&*r-5VS>;** (Q2) tt^y 
y ? t«j«*ii, ^oSuaaiiEffl«^^S h 9 >5> 

^btr^bT^tc^So 

[00 5 8] (l^fc^ 2) 08 73^01 0tt#3PJ§© 
[0 0 5 9] *mffiMm2<DMm$L'*V- : £V3--)\'& 

2©ajis^ i 7- ; e^i-;nti^ ei 8 commm&mx 
^t<t3l^ HutB^lteJfcJg l <DMmW*o—tiSi—fr 

apc£ttttb&4ll&£feoT»«; lifc, £©1II»T« 

[0 0 6 0] 09tt#^ffitf^2©iSJim,'W-^j. 
3>hn— fruity? 8 2A»*>Sf«USBfcai)a:4aA* 

**HE«i»iaBS*i»v^&*rtK:aoTir^«. ^ut, a 

P C@»7 4 1 ctSiSffi^- H tf&tiitl^- r*©«J# 
;L;£JC&SiS!;£«;,EVapc(SW)i£, BlOCtiSlyTft 

[00 6 1] 
[IS1] 

, „ R3+R4 

VapcCSW)= XVth 

R4 

[0062] sio lA^msmm 2<owmw^—^ 

Vapc©ffl§§£^vr^ 7t-fe5„ 

[00 6 3] *mmmm 2 ©«^i± % itu§B§&gsm vap 

(05©;£ffi!l©!RH4) Vapc*s^^V^^T-tt 
^tB**-K (05©;£«g©#*£) fiffi^^r- 



mmmffiMmi tmmtz. ®tH7j*- k©®^* 

A>£> <gm^^-KT-©'J^TU^-Y©|pI±, AM/A 

05 ift#ffr#il<fc£. *Tlfe#^©fpI±«i5iiSB$K© 
• [pJ±i:&So fi»S77©ffii^(i«Tfe©/J^btc*) 
*8^i{l#©'J^b, fflWtjWfcjareS*. 
[0 0 6 4] (JUEfl£Si3) El 173M01 6tt*^ 

10 i — <fc t>*-e ©i^ffl® > t «7 — * v j. — ;i/ a,£ 
B§?fSf£«ltc<£fc £ 0T- & £ . 
[0 0 6 5] *SdB0KJB 3 ©Jftffl^^-^E^i 

01 KDmmmmmx-Trs+mm^te^T^Zo *msm 

lB3©«««f^7— ;Htt, 01 l©^ffiEIK 
15 it-^ti^ti^ HuS3SUBK®l©«td>£c«iEElSSttS! 

( 3 rdF E T) < ffe© m&Mffitom h7> S> * * 
OstFETiScfcU^ndFET) ©-7*- Hcg^ilS 

i vapci mumsLoammsim v^yv 

20 ( 3 rdF E T) ©<7*- r \£<Dfr&ffiZtl&m 2*Jffll 

^Vapc2i:S:*-rs«JEjKt>&-p-rv^2.. 
[0 0 6 6] 01 6tt#gQSJB»3©S5««^'7— 

i-;i/*«*a^««w«e«©-aiJft*-riHiBS^'n » 

^TfeSo C©I1IK-C-(±V BU§3Hflfi^«g 1 ©@S&{C*3^ 
25 t, ffi7J«7J^-<;i/$iJfflIlHlSS8 3©fcB7jrS^*APCIB] 

K7 4{CA7J^^ d©AP C1ISS7 4©tti7j{M^$rBU 
1 J&OT^VapcHC ATj^-a-T 1 stF £7*5^^2 

ndFETfe«!|»-rS«S!flWi]»ia»*i:, ffl7jS**IE 

ffiiJ»HK8 6©tB*ff^*ifilB^2SiJ»ig^Vapc2tcA 
30 7a^-a-T*«|g!©S#^Sh^>^X^ ( 3 rdF E T) 

[0 0 6 7] Hijf3IO©«JtWiaSS^t§lilS!»J» 
@SS^f±*-K«]#^ls]IiS9 5t<fcoT«J#^.e.tl> * 
35 (±57j^-K©«-^fcr{i, #IS©#h^>^^^ (IstF 
ET, 2ndF E T, 3 rdF E T) tt^XiPAP CIM1SS7 
4K.±^Xfflffl$iXs fgm^^E- K©«^ici±; IstF 
ETi:2ndFET* s APCIllSS7 4t<toTSII9$n, 
3 rdF E Ti)««»®«»igSS*Tf-^«£Et#J»$n4 
40 i^KlfcoTV^S. 

[0 0 6 8] HulB^-KiaJ^lelESS 5ttn> bu-fr 
UW? (C) 9 6i:, Z.<DZll/YXi— fruity? 
(C) 9 6t«toTSiJfflI$n-57'^-D^l' (S 
W) 9 7i:T-«J5K$nTt>So "e-YWWZ-mffiQ 5(± 
45 3>ho-;UD^>>^8 2©tB7jfS^tJ;oTti?J'3^fc 

[ 0 0 6 9 ] 0 1 2 «±i©m?J^- F*Ji^®ai^^- H 

c*ita^»7— 3> bu-frm^nE.£&h9>i;x? 

50 KT'tt3rdFETte-^©'7 , -haEEVgK:& 
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T> VapcAsSV^®T-tt^i±i*^-K-ett#^-&. Va 
0 1 5©^r7£^<fc?£AM/AM!gM4# 

rsi±-rs. 

C0 0 7 0] ztz, 01 4^mmmm3(DMm^ i y 

M^ty77T-$5. Vapc#l. 4V£»)&>J\;*V> 

«±tiJ7jS7J#3 0dBm<Dtg6%m&fa±?Z> (SfcH 
TJ^- K©£M5fcfc#j 2 3%, <£fcB73^- K©^*{±^ 2 
9%) . 

coo7i] ^mmmm 3 tc^t miia^jfg^^ i 

WJ-7'Jr-f ©|p]±, AM/AM^tt^^t-Si: 

[0072] vx±.*mnmvi&-oxti.isfiti5£w*mM 

HT-tt^SSWfgT*$) £ d t fiVA 5 * T* & 
[0 0 7 3] tl±©aaB£T*tt±£LT#3*H£#£ < fcoT 

& £ nfc^B^s ^©« m t & o tz$mfrmT-& zmrnm 
mm^^xmMvtzifi, *tiizmfe£tizt><Dx-&te 

X- g S . #SgBJ3«:'J>& < i; & «rtbT-|g|&t- S SS^lMtt 
[0 0 7 4] 

imwcDwrn #ii£:^Tpa^2ft3#8Bj3©?*>tta? 

W^*)©^ioTf#?)nS^*e*{CittB^n«, T 
§3ffli:*»3T-$)So 

(1) /W-i^;i/ffi^<t^£«^<Highi^;Wi^fc 

FfcfeU ®ttS^t-HT-(i«^©S^Sh^>y 
^^©^WT^Asffl^WtaSv^ffiiiJfeSCi:^^, {gt±S 

(2) c©£S3k Brty#fft#il<&£. 

(3) riSS^©{£M^6iie^©rpi±*0s 

(4) ztz. mmm*}(Di&Mi£mm(D>hmfcict>mD i 
mmmmmo'hmoc, mm<ht>mf&X'gz>o 

V — Vo. — ;i/©^fffi|51SSET* 5 . 
[El 2] ^^SfS^lW^^^-^^i-;!'©^ 



[03] ^mmnmi(D^mw^-^^^-jv(D&m 

[04] *^JE^l©]«iliSt^V-*^i-;i/t:43(t 

& o 

[05] ^mmmmKDnmw^-^^^-^inf 

10 h n-;Wi^»Ehg- b 5? >^X*©>f- WW 7X1 

[06] mmmiEh ^yvxpcDy-h • v—zmi£k 
[07] Kmmmivnmw^-^v^-^t&fr 
[08] *&w<Dm(Dnmm {.mmmm2) x$>%n 

[0 9] ^USEff^^CiSia^^y-^^i-;!/^^ 

20 [01 o] *$mKm2<Dmm%u*v-*i>3--)i<z®. 
fr&Astzmffmmmtz * tt 5 e^g* h ^ > * x * ©y- 

[011] *%w<D?k(Dmmim mmm^yx^ 
25 jasMiS^v— ^v^.— )Mz>mffi\B\8&mx-&2><, 

[012] ^Sfi^^SOilS^/W-^^i-^tc:^ 

30 [013] *^S£^^3©^^ty-t^a.-;i/t^3 
l75i«fcH7^- K*S<kmgtH?j^- K£:fc{7Sm7J«;7J 

[01 4] ^mtmm3(D^m^^v-^^j.-Mzii 
it s ]g tn* ^->* *3 ^ maaj tj^ - f *5 (7 ^ 7 - n 

35 > bn-;Wa^«BEi:m7J*7Ji:©ffl§l^^-r</^7T- 

[015] xnffiMm 3 <DMmm*y-* v^-fr^m 

M&nmWW—^Vi. —)V tz & It 3 ffiTJBTj h A M/ 

a M^tt i: (Dm m % ^-r ^ 7 x- & 2. » 
40 [0i6] *nffi5VM3<Di^mw^- : £i;3--)\,*m 

m^©a&BJi] 

1 -i«ffl«?«7Jli*ii§ (^S?^-7-^^i-;b) N 2 
— g^«l*«^ 3— 4— J^M> 5— 7vP^$f 

45 T-A, 6-7^^/n^ 1 0-A73i$? (Pin) , 11 
■••^7- 3> hD- (Bias SW) N 1 2— y^>K 
^ (GND) x 1 3-^<7-3>bD-;i/ig^ (Vap 
c) , 1 4-^7> Kig?> 1 5-«®JS^ (Vddl) , 
1 6-*©Jg? (Vdd2) , 1 7— ^5>KSH?, 1 8 

50 -S^iS? (Vdd3) % 1 9-HJ7J^ (Pout) , 2 5 
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~2 7-*fftf97", 3 0-mfrtHW#->Bfc 
3 1-9-ft, 4 0HfjESHk 7 0-«, 7 1- 

7 4-APCHIE8, 8 O-SfsHESs 8 1-A/D» 



^ffiiJWlalB&x 8 4»o>M3-;i/Dj;9^ (A), 85 
8 6-lti*«*«IEftiJfflUllBS. 8 7- 
3>hP— ;UD^v^ (B) , 8 8-A/Dg&2§, 9 
9 5—^e— Kt2rt*itia», 9 6--o>hD— 



gg> 8 2-3>hD-;i/oy»^, 8 3— iBa«"*l"< 05 ;i/Di?y* (C) , 9 7-7tn^^f^ (SW) . 

[Ell] 

HI 

c ^r^ 1 3rdFET 



v<m3 



Rl R2 



40- 



R5 



Q3 



R3 



R4 





[14] 

H4 



Drain (2) Drain (1) 




Gale (1) 



«HfV&Pc 





[da Vgfl9frft 



VgS 
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m7 




- — i — / rre rre 
— ir — | l»»»f I 



SB3 



ft 



[09] 

g| 9 




SPL 



84 L_ 



[01 l] 




R6 = r|R7 R9 jpsR8 R2 jpRl 



Vepo2 



[01 2] 




v&i <v> 

Vfe3 CV> 



0 OJ 1 1.5 2 *J 0 Q_S 1 1^5 2 2-5 

Viapc 00 Vkpc 00 
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Vddl 



Vdd2 



Pin 



CI v «> 




C5 v «* 



1st HEJ 



Vnpc 




[013] [015] 

H 1 3 0 15 




H » 25 30 93 40 0 S IO 13 ZD Z5 SO IS 40 
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[014] 



@14 MRMA 
Pta»0dBfn 
V<VJ-3JV 




mmm^ ±m mm mmmm m\ m& 
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